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Through virtual mutagenesis experiments based on molecular simulations and
machine learning, we have made advances in antibody design: (1) Enhanced properties of two
antibodies. (2) Improved function of three different antibodies. (3) Created functional peptides.
(4) Analyzed antibody affinity maturation, clarifying mutation roles. (5) Revealed
sequence-structure correlation of the antigen binding site in single-domain antibodies. (6) Verified

the predictability of machine learning in identifying designed mutations. (7) Used molecular
dynamics calculations for rational interpretation of various protein engineering results.
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